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1. SCOPE

1.1 Scope. This specification covers the detail requirements for silicon, matched pair, diodes
used in swit ching circuits. The 'M' suffix device shall be two 1nd1vidua11y ‘matched diodes.
These two diodes shaii be shipped in a separate container {see 5.1.1). Two ievels of product
assurance are provided for each device type as specified in MIL-S-19500.

n

1.2 Pnysical dimensions. See figures 1 and

1.3 Maximum ratings. Ta = *25°C unless otherwise specified.

I ] | ] I 1 I
I Type I VR o | Irrm | Ipsm bPem |
] [} 1 i ] ! il i
] ] | ! | ! ! !
| | | | | 1s b lus | i
i i i i i | i i
I I | ] ] { { |
[ I Vde Imide| mA ImA(pk) |A(pk) | mW |
I I I I | i | |
I IN4306 | s ) 75 1 115 ! 500 12 | 280 |
| 1, | | [ | ] |
1/ Derate 1inearly, 2.0 mA/ °C from 225 °C to +150 °C.

Operating temperature: T, = -65 *C to +150 °C.

Storage temperature: Tp = -65°C to +175°C.

Barometric pressure reduced (altitude operation): 8 mm Hg

—
|Beneffcial comments (recommendations, additions, deletions) and any pertinent data which may be
lof use in improving this document should be addressed to: Commander, Defense Electronics Supply
|Center, ATTN: DESC-ECT, 1507 Wilmington Pike, Dayton, OH 45444-5280 or by the self-addressed
|Standardization Document Improvement Proposal (DD Form 1426) appearing at the end of this
idocument or by letter.

AMSC N/A FSC 5961
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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1.4 Electrical characteristics, each diode.
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifications, standards, and
handbooks form a part of this document to the extent specified herein. Unless otherwise
specified, the issues of these documents are those iisted in the issue of the Department of
befense Index of Specifications.and Standards (DODISS) and supplement thereto, cited in the
solicitation {see 6.2).

SPECIFICATION
MILITARY
MIL-S-19500 - Semiconductor Devices, General Specification for.

STANDARDS
SIARVARUYS

S TRwT VIV

MILITARY
MIL-STD-750 - Test Methods for Semiconductor Devices.
{Unless otherwise indicated, copies of federal and military specifications, standards, and
handbooks are available from the Standardization Documents Order Desk, Building 4D, 700 Robbins

Avenue, Philadelphia, PA 19111-5094,

2.2 Order of precedence. In the event of a conflict between the text of this document and the

references cited nerein, the text of this document shall take precedence. Nothing in this
aocument, however, :unor:ndoc annHrah\p laws and ranu'lafi_nnt unless a gngci_f'!g gggmpgfgn has been

1oweve supersede fcable laws ! ess
obtained.

3. REQUIREMENTS

3.1 Detail specification. The 1nd1v1dua1 item requirements shall be in accordance with

t e VAR =~ -
L=9=4FJVV, @Na a5 speCivied

=
4
=

3.2 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used
nerein Shall be as specified in MIL-5-19500.

3.3 Des ign construction, and ggzsical dimensions. The
maned £4ann

design, construction, and physical
d‘lu‘lls nn) )llﬂll UC ua QP“IIICU 1Y Flh TITaTvvv, -ll\l llgu %5 1 -’-ﬂd 2 !lGl e'!n Thh 1%30& ‘t ‘
modified version of the 1N4306 consisting of two matched discrete diodes without the final

encapsulation (see 5.1.1).

3.3.1 Lead finish. Lead finish shall be solderable as defined in MIL-S-19500, MIL-STD-750, and
herein, Uﬁere a choice of finish {s desired, it shall be specified in the contractor purchase

admca faaa

order (see 6.¢).

3.4 Marking. Marking shall be in accordance with MIL-S-19500, except at the option of the
manufacturer, the following marking may be omitted from the body of the device but retained on the
initial container.

a. untry of origin.
b. Manufacturer's fdentffication.

Lot identification code.

n

o
[

a

The “IN® portion of the type designation,

3.5 Polarity. The polarity shall be indicated by a contrasting color band to denote the
cathode'?ﬁaT_—L

w
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!Ltr Dimensions | Notes |
| i i |
| Inches |  Millimeters [ ]
| ! | j] 1 1 |
| ] Min | Max | Min | Max | |
T T I T T | T
| A .230 |  .300 | 5.84 | 7.62 | |
i i i i I ]
| #8 .085 | 107 | 2.16 | 2.72 | |
| I 1 1] I 1
] C | 1,000 | 1.500 | 25.40 | 38.10 | |
T 1 I ki | I
| 01 ,018 | .022 | o0.46 | 0.56 | 3,4 |

Dimensions are in inches,

Metric equivalents are given for general informationonly. S

The specified 1ead diameter applies in the zone between .050 (1.27 mm) and 1.000 (25.40

mm) from the diode body. Outside of this zone, the lead diameter is not controlled.

Both Yeads shall be within the specified dimensfon.

The minimum body diameter shall be maintained over .15 inch (3.8 mm) of body Jength,

FIGURE 1. Physical dimensions, type 1N4306.
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CONNECTION DIAGRAM

| T

:Ltr | Dimensions [

| | [

| ) Inches |  Millimeters ]

| | IR | I |

] ] Min | Max | Min | Max |

| I 1 I I 1

| A .162 | .182 | 4.11 | 4.62 |

| I | { ]

| #8 019 | .02l | .48 | .53 |

T ] | | ]

1 € | .083 | .097 | 2,11 | 2.46 |

1] 1} 1] i 1 T

1D | .280 | .300 | 7.11 | 7.62 |

T ] | ] I |

| £ | L4356 | .455 ) 11,05 | 11.56 |

| | | | 1 I

| e | 104 | 12 2.64 | 2.84 |

1T ] I I ] |

L 900 | 1.500 | 22.86 | 38.10 |

Dimensions are in inches.
Metric equivalents are given for general information only.

g8 is applicable to all leads.

FIGURE 2. Physical dimensions, type 1N4306M.
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4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-S5-19500,
and as specified herein,

4.2 Qualification inspection. Qualification inspection shall be in accordance with
MIL-S-19500, and as specified herein.

4.3 Screening (JANTX and JANTXY levels only). Screening shall be in accordance with

MIL-S-19500 (table II) and as specified herein. The following measurements shall be made in
~accordance with table I herein. Devices that exceed the 1imits of table I herein shall not be

accentabhle
accenptable

AV—; = & 26 mv lnk\ Alae = 2 10 nA dc or
105 percent from the inftial value, whichever is
greater.

T T H
| Screen (see ) Measurements |
| tabIe 11 of | |
IV} &1 10cCAN) T T
INIL'J'L’JUUI ] I
| | JANTX and JANTXV levels |
T | T
i i1 i Vp4, and ipy 1/ ;
.' ! . s il
| 1z i MIL-STD-750, method 1038, test condition A, i
| | t = 48 hours (cee 4 3.1) !
I , I T
| 13 i Subgroup 2 of table I herein, Vg4 and Inp: i
] i |
! | !
| i ]

/ 1g1 measurement shall not be indicative of an open condition.

4_3_.1 Powar burn-in conditions. Power burn.in conditions are as follows: T

A
ewem ST <= >3 A

= *150°C;

4.4'1 G-"Ch’" A ‘!-'%S',:ectfcf‘-. erc”a’: A !nspectfen ch:"l be conducted in accordance ui?h
MIL.S-19500, and table T herein. (End-point electrical measurements shall be in accordance with
the applicable steps of table V herein.)

4.4.2 Group B inspection. Group B inspection shall be conducted in accordance with the
conditions spec!f! a Tor subgroup testing 1n table IVb (JANTX and JANTXV) of MIL-S-19500, and

tabie 11 herein., Clectrical measurcments (end points) and delta requiraments shall be fﬁ

accordance with the applicable steps of table Y herein.
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4.4.3 Group C inspection. Group C inspection shall be conducted in accordance with the
conditions specified for subgroup testing in table V of MIL- S-19500 and table IIl herein.
”m r

Electrical nts {end points) and delta reguireme
Cad: megsurementis 1eng poINnts; a&nc geita requlr

applxcable steps of table V herein.

hall be in accordance with the
lu 1 -

n
Cwciiva ViUUIILT WYL LT

4.4 4 Group £ inspec ?inn Sroup E inspection shall pe conducted in accordance with the
N oup t 1 ol oup 1] ! cong ?

ISPl L < spect wi LU ganie w

conditions specified for subgroup testing in table Y of MIL-S-19500, and table IV herein.
Electrical measurements (end points) and delta requirements shall be in accordance with the

anplicable ¢tenc of tahle V harain
appiicadie 1€ ¥ nerein,

4.5 Methods of inspection, Methods of inspection shall be as specified in the appropriate
h'lac and ae tallaue
4.5.1 Reverse recovery time. MIL-STD-750, method 4031, condition B; If = Ig = 10 mA dc;
rernvarv tn ~ = 1 md A-
recovery L0 [g = I ™8 dC.

TABLE I. Group A inspection.

I | I | 1 1
| Inspection 1/ } MIL-STD-750 | Symol | Limits | Unit |
i T 1 1 1
13 I I 1 1 ] I 1
] {Method | Conditions ! | Min | Max | |
| ] [ | 1 ] ] |
i Subgroip 1 i ] i i | 1 !
| ! ] | i |
| Yisual and mechanical | 2071 | | I i | !
| inspection i i i | i i i
| ! | | 1 | 1 |
| subgroup 2 o | o
I | | i I 1 1 !
| Forward voltage ! 4011 |Ip = 100 uA dc I Ve | .480! .550! ¥V dc |
| (each diode) | | | ] ] | !
| i | i i ] | i
| Forward voltage | 4011 IIg = 1 mA dc I Veo | .5601 .6701 V dc |
| (each diode) ! ! ! | ! ! !
i i | i i i i
]Foruaro voltage | 4011 |Ip =« 10 M dc ! Vg3 | .6701 .8101 V dc |
| (each diode) | ! | | ] | !
i i i i i i i i
{Forward voltage | 4011 I = 50 M d | Veg | .7501 1,00 | V dc |
I (euhdiwe) | ! I | | |
| | | | j i I
lReverse current | 4016 [Vp = 50 V dc; dc method I Ip | --- 150 | nA dc |
| (each diode) I | | | | ! !
| | l | | i I 1
|Reverse current | 4016 Vg = 75 V dc; dc method | Ig | .- 15 | uA dc |
| (each diode) | | | | 1 | !
I I i | i i i i
| Voltage match | 4011 Il = 0.1 to 10 mA dc | aVgy | === 110 | mV dc |
I | ITp = -557C to +125°C | | ! I |
| | i | |
g¥“}tage match ; 4011 ;IF = 10 to 50 mA d¢ | aVg2 | --- 120 | mV dc !
[ | ITp = -55°C to +125°C [ [ | | |

See footnote at end of table.
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TABLE 1. Group A inspection - Continued.

Electrical measurements See table V, steps 1, 2, and 3

Not applicable

I 13 ! ! ! i
] Inspection 1/ | MIL-STD-750 | Symbol | Limits | Unit |
j | | | | | 1 |
| {Method | Conditions I | Min | Max | |
! I ] | ] 1 ] I
| s 3 | I
[High temperature | 8016 |Tp = +150°C; VR = 50 V dc | Ig3 | --- 150 | uA dc |
l operation ] l ‘ { l ' '
Reverse current | | ! ! ! | !

I (each diode) { ! ‘ 1 % t ;
ILow temperature | 4011 ITp = =65°C | Vg3 | .8221 .900} V dc |
| operation | |1 = 10 mA dc | | | ] !
] | | | | | | |
| Subaroun 4 | | | ] | 1 |
| T I | i I | i
!Capacitance {each diode) : 4001 !VR = 0; FalMiz ! Cr ! -—- 2.0 )} pF |
i ! i

1 ) ] I 1 L L 1
|Reverse recovery time ! 4031 |Condition A or B; | tep | ~e= | & | ns |
| (each diode) ! IIg = Ig = 10 mA de | | | | !
| | | Recovery to Ip = 1 mA dc | | | 1 |
[ ] | | ] | | |
| sgrop s ] o
INot applicable | ] | | | | ]
| | ] ] | | | |
| Subgroup 6 ! ! ! ! ! ! !
LT | | | L | |
|Surge current | 4066 |Ip = 75 mA dc, | | | I I
| | |Ipsu = 500 mA (pk) | | | { |
] | 110" 1-second surges, 1 surge/ ] ] | | |
| | |minute | | | i |
! ! | | ! ! 1 |
| | | | | | | |
| | | | | | | !
| ] i | | ] | i
) 1 L} ¥ ) L ] 1
| | | ! ! | ! |
l l | | ! | ! |
| ! } ! ! ! ! |

1/ For sampling plan, see MIL-S-19500.

s 1) @m |) T} prme——m——ememegeeepe—w——3 Y XL 2z m & m azaz 1 & 3 maaia
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TABLE Il. Group B inspection for JANTX and JANTXYV.

Inspection 1/

MIL.STD.750

Methodi Conditions

A ¥ e (b e e e T e o e St} T e S o s B o = S S e . e e e e i s o =] e e 11w e

Subgroup 1

Subgroup 2
Tharmal eharlk /tamnar 0
rnermas SNOCK | telperatu
cycling)

Electrical measurements
Subgroup 3 Z/

Steady-state operation
1ife (each diode)

Electrical measurements

Decap interna

{dacian var
1GESTYn VT

Subgroup 5
Not applicable

whe —Ar

~on V3

Supgroup ©

High-temperature 11ife
( nonoperul ng l

Electrical measurements

See table V, steps 1, 2, and 3

—
e ——— i - — . " ———— e —+ o e S s oo e e el

Io = 50 mA dc; Vg = 50 vipk),
f = 60 Hz

|See table V, steps 1, 2, 3, 4, and §

—— —— e — — ——— ————— —_— — —

1031 IT, = *150°C

i

!

|See table V, steps 1, 2, 3, 4, and 5

|
|
T
i
I
|
]
I
!
|
s
!
|
el
1
|
:
u
|
i
|
!
|
|
| 1026
i
!
|
i
!
|
i
!
|
1
]
]
|
|
|
:
|
i
|
' N
i |

i

1/ For sampling plan, see MIL-5-19500.

2/ Devices from this group are not shippabie.
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TABLE III. Group C inspection.

-
Inspection 1/ | MIL-STD-750

l 1

IMethod Conditions

— 1

Subgroup 1

Physical dimensions 2026 | See figures 1 and 2

Subgroup 2 2/

Thermal shock (glass
strain)

h Test ccnaition A; weight = 4 pounds;
t = s

Terminal )tr_Eﬁg

Hermetic seal
a. Fine leak
b. Gross leak

Moisture resistance 1021 |Omit initial conditioning

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Electrical measurements { See table V, steps 1, 2, and 3
Subgroup 3 |
|
Shock |
]
Vibration, variable ]
frequency |
i|
|
|
|
|
|
i
|
|
|
|

2056

Constant accel eruﬁt‘m

8
8

See table V, steps 1, 2, and 3
Subgroup 4

(7]
(-1
-
(a4
(-1}
]
©
3
[ ]
-
[a]
[~}
/]
I/l
o
w
wdb
(=]}
3
~
[
-

|
T
l
I
!
I
|
|
I
I
I
i
|
|
!
I
|
i
|
I
|
|
I
i
I
|
I
|
|
|
i
|
|
|
!
i
|
!
|
|

T e T s i e . e o TP . . it . i . ey e e i e i e, et e S e, e e e o et e, et e | e e e ]
|

See footnote at end of table.

10
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TABLE IIl. Group C inspection - Continued.

; 1 T
! Inspection 1/ | MIL-STD-750 I
j I | ] ]
| IMethod| Conditions I
] | | 1}
! Subgroup 6 2/ ! ! !
|Steady state operation | 1026 |Ip = 50 mA dc; Vg = 50 V(pk) |
I life (each diode) ! !f = 60 Hz !
1 1 1 I
|Electrical measurements | |See table Vv, steps 1, 2, 3, 4,.and |
3 | |5 t
I I ' ]
| Subgroup 7 | | |
| | | |
iNot applicabie i i i
! ] ! !
i/ For sampiing pian, see MIi-5-i15500.

2/ Devices from thic subareup are not shinpahble

Not applicable

TARIE IV troun £ inenaction (a1l aualitv levale) for nualification only.
TABLE IV, Groun E incpection (all quality levelsg qua catio Y.

T o [ o I |

I Thenan sdan ] M1 _CYR_T7EN ] Nualtdfdratdinn |

1 l'l)vc\-blv'l 1 AL "D IV 9V i YURT 1§ Fvwwswry v

| T [ [ conformance |

| |Method | Conditions | sampling i

1 I 1 i a3

| Subgroup 1 | : :22 devices, ¢ = O }

!-n.-.....l ohank [alace sbmadn) ! 1InEE | an®, en 2100°F INA ~uslae 1 [l

1RSI wa DNV \,l-‘) deI @RIV i AVIV i TV v WV AUV Wy VUV LFLIED ; i

| |

IElectrical measurements | | See table V, steps 1, 2, and 3 | !

1 1 ) 1

] 1 i 1 i

| Subgroup 2 : ! :45 devices, ¢ = O :

|

jSteady-state dc biocking iife | i038 | Condition A; 1,000 hours i i

! ] ! |

|Electrical measurements ! | See table V, steps 1, 2, 3, 4, | |
i i and § i i
| | ! |

Subgroup 3 | | | 3 devices, ¢ = 0 |

i i i i

Nactrmiirtiua nhuveiral analveie I 21n1 | | |

UTILI UL LIPS pPligsives =iy e 1 &ave ¥ 4 !
I ! !
| | I j
! ! ! !
| | | i
| ! | |

11
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TABLE V. Groups A, B, C, and E electrical end-point measurements.
T T T L ] 1 I
|Step| Inspection | MIL-STD-750 | Symbol | Limits |unit |
| | T 1 T T ! |
[ f |Method | Conditions | | Min | Max | ]
T 1 T 1 I _ I 1 I |
‘ 1. 1Forward voltage I 4011 IIF = 50 mA dc ‘ Vr4 ! .75 ‘ 1.0 5 v dc}
| 2. |Reverse current | 4016 |DC method, YR = 50 V dc | Ir1 | === 150  |nA dcl
l |
‘ 3. ECapacitance | 4001 ‘VR =0, f=1.0MH2 ‘ Cy ' ——- ‘ 2.0 | pfF |
| I | ! ! | !
: 4. :Forward vol tage : 4011 ’Ip = 50 M dc : aVFa { .- :125 | n¥ dc}
|
| 5. |Reverse current | 4016 |DC method, Vg = 50 V dc | algy | 25 percent of
| | | ! | | fnitial value or |
| ! ] I | ] 10 nA dc (which- |
| | | | | | ever is greater) |
| ] | | | | Change from |
| | | ] | | initial group A |
! | | | | | readings. ]
] } ! ! | | | | !
§. PACKAGING
5.1 Packaging requirements. The requirements for packaging shall be in accordance with
MIL-S-19500.
5.1.1 Preparation for delivery of the INA306M. The 1NA306M shall be packaged in a manner that

will maintain thelr matched integrity during shipping and handling.

6.

NOTES

{This section contains information of a general or explanatory nature that may be helpful, but
is not mandatory.)

6.1

6.2 Acquisition requirements.

a.

b.

Notes.

Title, number, and date of the specification.

The notes specified in MIL-S-19500 are applicable to this specification.

Acquisition documents must specify the following:

Issue of DODISS to be cited in the solicitation, and 1f required, the specific issue of
individual documents referenced (see 2.1).

Lead finish may be specified (see 3.3.1).

12
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6.3 Substitution information. Devices covered by this specification are substitutabie for the
manufacturer s and user g Part or Identifying Number (PIN). This information in no way implies

that manufacturer's PIN's are suitable as a substitute for the military PIN.

-
Manufacturer’s | Manufacturer's and
]

Miiitary PIN uf
CAGE code user's PIN

e e e

e e e e e e e e e e ]

T
!
!
!
|
!
|
|
i
|
!
|
|
|
i
|
|
i
|
!
I
!
|
!
!

6.4 Changes from grevious issue. Asterisks are not used in this revision to identify changes
*

wieh wa T sdin +n tha avtansdvanace nf +tha ~hannac
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CONCLUDING MATERIAL

Custodians: Preparing activity:
Army - ER Navy - EC
Navy . EC
Air Force - 17 Agent:
NASA - NA DLA - b5
Review activities: (Project 5961-1192)
Army - AR, MI, MU
Afr Force - 19, 85, 99
DLA - ES
Navy - 0S, SH

User activities:
Army - SM
Navy - AS, CG, M
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